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Abstract 
This study investigated the effects of semantic radical properties on character recognition 
among children at Grade 3 by using a character decision task. The results showed a 
significant effect of semantic transparency on error rate; but a significant effect of semantic 
radical consistency only presented for transparent characters. Results from multiple 
regression analyses showed that even when other correlated psycholinguistic factors were 
controlled, semantic transparency was still an important predictor of character recognition. 
The results indicate that a) semantic transparency facilitates character recognition in Grade 3 
children; b) they have some awareness of semantic radical consistency in Chinese script and c) 
sublexical processing of semantic properties should be assumed in children as young as 8 
years of age.  
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Introduction 
In Chinese writing system, the character is the basic writing unit. Since almost all 
Chinese characters represent their own meaning (i.e. a morpheme) and have a single syllable 
for pronunciation (i.e. monosyllabic), Chinese characters are called morpho-syllabic (Shu, 
2003). Traditional Chinese characters used in Hong Kong consist of simple characters and 
compound characters; in which simple character is derived from its pictorial forms and 
compound character composes of two or more radical components (Chen, 1996). According 
to Shu (2003), about 80-90% of Chinese characters are counted as phonetic-compound 
characters in modern Chinese. Phonetic-compound characters consist of a phonetic radical 
and a semantic radical. The phonetic radical represents the character’s pronunciation; while 
the semantic radical conveys the characters’ meaning. For instance, in the Chinese character 
“植” /tsɪk9/ (plant), its phonetic radical “直” /tsɪk9/ represents the character’s pronunciation 
and the semantic radical “木” /mʊk9/ (plant, wood) conveys the character’s meaning. 
However, it should be noted that those radicals may not reflect the meaning and pronunciation 
accurately all the time. For the phonetic radical, the concept of phonetic regularity is used to 
describe if pronunciation of a character is related to its phonetic radical (Li, Fu, & Lin, 2000). 
If the phonetic radical can represent the pronunciation of a character reliably, it is a regular 
character; if not, it is an irregular character. The concept of semantic transparency is used to 
describe whether the character’s meaning is consistent with its semantic radical. If the 
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semantic radical conveys the character’s meaning reliably, it is called a transparent character; 
if not, it is called an opaque character. Take the example “植” /tsɪk9/ (plant) again, since the 
semantic radical “木” /mʊk9/ (wood) can reliably tell the character’s meaning, “植” /tsɪk9/ 
(plant) is thus a transparent character. The other way round, “猜” /tshai1/ (guess) is an opaque 
character as the character’s meaning cannot be reflected by its semantic radical “ ” (animal). 
 Apart from the semantic transparency of a character, there are some other relevant 
properties of semantic radicals in the Chinese script, namely semantic radical consistency and 
combinability (e.g. Shu, 2003; Chen & Weekes, 2004). Consistency refers to whether the 
semantic radical consistently conveys the same or similar meaning when it occurs across 
different characters. If the semantic radical carries the character’s meaning reliably for most 
of the time, it can be classified as a consistent semantic radical; if the semantic radical cannot 
always reflect the character’s meaning reliably, it is an inconsistent semantic radical. For 
instance, most characters l, such as “媽” / ma1/ (mother), “妹” /mui2/ (sister) and “她” /tha1/ 
(she) share the same meaning as its semantic radical. Therefore, “女” /nœy5/ (female) is said 
to be a consistent semantic radical. However, the semantic radical “車” / tsh ɛ1/ (car) does not 
always convey the meaning of its compound characters, it is thus an inconsistent semantic 
radical (Chen & Weekes, 2004).  
The third feature of semantic radicals is semantic radical combinability. This 
property refers to the total amount of Chinese characters that contain the same semantic 
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radical. If there is a large amount of characters using the same semantic radical, this semantic 
radical has a large combinability; however, if there are only few characters containing the 
semantic radical, it has small combinability (e.g. Shu, 2003; Chen & Weekes, 2004).  
Some studies have been put into understanding the role of the semantic radical in 
Chinese character processing in adults. Previous studies suggested that during Chinese 
character recognition, semantic information was processed (e.g. Feldman & Siok, 1997; 
Feldman & Siok, 1999b; Leck, Weekes, & Chen, 1995; Chen & Weekes, 2004). Some other 
studies reported that various characteristics of the semantic radical, such as character 
transparency, semantic radical consistency and combinability, had different impacts on 
Chinese character recognition of skilled readers (e.g. Chen & Weekes, 2004; Li & Chen, 
1999). For example, Li and Chen (1999) reported that transparent Chinese characters were 
recognized significantly faster and more accurately than opaque characters in lexical decision 
task for adults. Chen & Weekes (2004) also found that when the character had large semantic 
radical combinability and was also semantically transparent, the character was recognized at 
a faster rate and with higher accuracy in the semantic categorization and character decision 
tasks for adults. Hence, many studies have confirmed the importance of semantic radical in 
Chinese character recognition for adults.  
Some previous studies (e.g. Chan & Nunes, 1998; Ho, Ng & Ng, 2003) have 
investigated the role of semantic radical processing during recognition of Chinese characters 
                   Chinese Character Decision Task    Page 6 
 
among Children. Ho, et al. (2003) and Chan and Nunes (1998) suggested that Hong Kong 
children had acquired knowledge of semantic radicals at Grade three; while another study 
reported that the acquisition of semantic radical knowledge had begun as early as Grade one 
(i.e. around six-years of age) (Shu & Anderson, 1997). Although all of these studies give 
valuable insight into the acquisition of semantic radical knowledge, no study has looked at 
the effect of semantic radicals in children’s character recognition by manipulating properties 
including character transparency, semantic radical consistency and combinability. 
Some previous studies have investigated the role of semantic radical in simplified 
character recognition with children. However, none of the results can clearly reflect how each 
of the different properties in semantic radicals (i.e. semantic transparency, consistency and 
combinability) might be related to the character processing for children. Chen (2001) is one 
of the few studies that looked the role of semantic transparency in character recognition on 
Chinese children. Both normal and dyslexic students at Grade four were investigated in that 
study. Chen found that children recognized significantly more transparent characters than 
opaque characters. However, there are difficulties in interpreting Chen’s results due to a 
methodological issue. In that study, participants needed to choose an answer among four 
characters which meaning was compatible with the target’s meaning (e.g. “疾” [disease]). 
For each item, there was one choice which had an identical semantic radical as the target (e.g. 
“病” [sick]); two choices which had an identical phonetic radical as the target (e.g. “嫉” 
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[jealous]); and one choice which was unrelated to the target (e.g.”度” [degree]). In order to 
answer correctly, children needed to go through the character structures to find the clues. 
Therefore, the method might have driven the participants to analyze the internal components 
of a character explicitly, but this might not reflect what the participants would do in a normal 
reading situation. Consequently, the results might overestimate the role of the semantic 
radical during character processing in normal children. 
Shu and Anderson (1997) also put efforts in understanding the role of semantic 
radical properties in character recognition for children. The authors used a pinyin task to 
examine the effect of semantic radical transparency for simplified Chinese characters. A total 
of 292 children at Grades one, three and five with various level of reading abilities were 
tested. The authors found that participants performed significantly better with transparent 
characters than opaque characters. Again, the results should be interpreted carefully. In the 
study, each item contained one target and one non-target character. The target was replaced 
as Putonghua pinyin and the non-target was present as a character (e.g. tong 孔, meaning 
pupil). Participants needed to choose the correct character replaced by the pinyin from four 
choices. The correct answer (“瞳”, meaning pupil )had the semantic radical “目” meaning eye 
and the other choices had identical phonetic radical but different semantic radials ( “僮”, 
meaning servant; “潼” , meaning high, lofty; and “撞” , meaning strike). It was possible that 
children got the answer by thinking of the meaning of the whole word, and then found the 
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character that shared the same meaning as the word. From this point of view, the method 
itself has already driven the participants to process meaning at the word level, instead of 
character level (Kwan, 2003). Since the participant might not necessarily carry out sublexical 
processing, the results might not reveal how semantic radical transparency really affects 
character recognition.  
In sum, studies that claim semantic radicals have a role in character recognition for 
children cannot fully explain their roles on the character recognition process for children. 
While successful progress has been made in this area for adults, the development in the area 
for children is still at primitive stage. Though some studies have investigated the role of 
semantic radicals in character recognition with children, the methodological problems of the 
studies cast doubt on the reliability of the results. The primary aim of the present study was to 
focus on understanding whether the characteristics of semantic radicals have an impact on the 
recognition of Chinese characters among Grade three children using a character recognition 
task that makes no explicit demands on semantic radical knowledge i.e. lexical decision.  
Some studies (e.g. Kwan, 2003) suggested that the character decision task might not 
be a suitable task to test the effect of semantic radicals on character recognition as it did not 
require direct access to meaning; and other tasks, such as character categorization was a more 
appropriate one. Kwan (2003) employed the character categorization task which required 
access to the meaning of a character; Chen (2001) and Shu & Anderson (1997) also required 
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explicit analysis of character’s internal structure.The key methodological problem with these 
paradigms is that they depend on explicit knowledge of semantic radical properties, which 
severely limits the utility of the data with respect to models of character recognition in 
developing readers. Hence, a simple lexical decision task was chosen to examine if properties 
of semantic radicals impact on character recognition in normal reading (i.e. no explicit need 
to assess meaning). 
It was hypothesized that the properties of semantic radicals would have impact on 
Chinese character recognition for third graders. This was based on previous studies showing 
that children at this age are capable of processing sublexical semantic information during 
character recognition. Sublexical processing means that readers do not process the character 
as a whole; they can instead analyze the internal structures (semantic radical), to recognize 
the character (Tart & Zhu, 1997). It is possible that children can also make use of semantic 
radical properties to recognize whole characters (Anderson, Li, Ku, Shu & Wu, 2003). 
Assuming that children do process characters at a sublexical level, it was predicted that 
transparent characters defined as containing a semantic radical that conveys the character’s 
meaning, would be recognised better than opaque characters defined as containing a semantic 
radical that does not convey the character’s meaning. Also, it waspredicted that characters 
with consistent semantic radicals would be better recognised than characters with inconsistent 
semantic radicals. Based on Ho, et al (2003), Chan and Nunes (1998), and Cheng and Huang 
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(1995) studies, Grade three children in Hong Kong schools were chosen as they have already 
acquired semantic radical knowledge. In order to control for the putative effects of correlated 
variables on children’s character recognition, other psycholinguistic variables (i.e. semantic 
radical combinability, character stroke number and character frequency) were also entered 
into stepwise multiple regression analyses of lexical decision performance.  
Method 
Participants 
A total of 28 children in Grade three from a local primary school were included in the 
current study. Originally, a total of 31 children were recruited. However, three participants 
were absent on the data collection day. To ensure data were homogenous, no additional 
participants were recruited. Participants came from five different classes (i.e. 3A-3E). The 
average age of the participants was eight-years-seven-months old (SD=0.23). No participants 
had been diagnosed with intelligence, speech, language, reading, writing and learning 
problems or difficulties. All participants were native Cantonese speakers and had normal or 
corrected-to-normal vision. 
Materials 
A total of 160 stimuli, consisting of Traditional Chinese phonetic-semantic compound 
characters and pseudo-characters (stimuli are reported in Appendix A). Only transparency and 
consistency of Chinese characters were manipulated. Eighty Chinese characters were divided 
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equally into four factorial conditions: a) consistent-transparent, b) consistent-opaque, c) 
inconsistent-transparent and d) inconsistent-opaque. Examples were shown in Table 1. Equal 
numbers of pseudo-characters were used. Pseudo-characters were character-like but did not 
have any meaning. Each pseudo-character was made up of one phonetic radical and one 
semantic radical, all of which exist in the legal position as a Chinese character. For instance, a 
pseudo-character “ ” was made of semantic radical “木” and phonetic radical “谷” in the 
left-right position, but had no meaning..  
Table 1 Examples of stimuli in different conditions  
  Semantic Transparency 
  
Transparent Opaque 
Semantic 
Consistency 
Consistent 錶, 枯 似, 析  
Inconsistent  料, 環  複, 驕  
To judge the semantic transparency of character stimuli, seven Chinese skilled readers 
with at least Secondary seven education level were asked to judge the degree of semantic 
transparency of each character. Using a 5-point scale with score 0 indicating least relatedness 
between the semantic radical’s meaning and the character’s meaning and score 5 indicating 
most relatedness of the semantic radical’s meaning to the character’s meaning, each character 
was rated independently and randomly to avoid bias. The average rating for transparent 
characters was 4.17 (SD = 0.34) ranging from score 3-5; the average rating for opaque 
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characters was 0.80 (SD = 0.30) ranging from score 0-2. The difference in average ratings 
between transparent and opaque characters was significant t (6) = 19.10, p < 0.001. 
Semantic consistency was calculated according to Chen and Weekes (2004). The 
consistency ratio was derived from the total amount of transparent characters containing the 
semantic radical divided by the total amount of characters sharing the semantic radical across 
the script (i.e. transparent and opaque characters). If the ratio was equal or larger than 0.70, a 
semantic radical was consistent; if the ratio was less than 0.70, it was inconsistent. 
Character frequency was based on the cumulative total of occurrence from Grade 
one to Grade three from the Hong Kong Corpus of Primary School Chinese (Leung & Lee, 
2002). The combinability of radicals across characters and the number of strokes were 
counted based on the Longman New Dictionary of Chinese words (Longman Publication, 
1999). 
Presentation of stimuli 
Each stimulus was presented in a single PowerPoint slide using “biau kai” (標楷體) 
font, sized 150. Randomization was used to eliminate any practice effects (Howitt, 2008). To 
avoid easily fatigue, background was in black and the stimuli were in white color. 
Procedure  
The character decision task was administrated as a paper-and-pencil test. The 
participants were required to decide whether or not the character being presented was a real 
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Chinese traditional character. They needed to put a tick to indicate ‘real-character’; and put a 
cross to indicate ‘fake-character’ (i.e. pseudo-characters) on the answer sheets. Each written 
stimulus was presented for an equal time interval of five seconds. 
Participants were instructed to sit in a classroom (six rows; five seats per row) 
according to their classes and class numbers. Two examiners were responsible for 
administrating the task. Answer sheets where distributed to each participant. The chief 
examiner was responsible for explaining the task procedure to the participants; and 
meanwhile, the vice examiner was responsible for keeping the order. A demonstration was 
provided before the beginning of the task. The whole class was instructed to go through five 
practice trials together with the chief examiner. After that, they could pick up their pencils 
and start the task. The examiners stopped the task after ten trials to ensure all participants 
could correctly fill in the answer in the corresponding answer box. No participants lost track 
in the whole task. One mark was given to a correct answer and no mark was given to a wrong 
answer. 
Data & statistical analysis 
As a within-subject design was used, a two (transparent and opaque character) by 
two (consistent and inconsistent semantic radical) two-way Analysis of variance (ANOVA) 
with repeated measures was carried out. Error rate on the character decision task was the 
dependent variable. To examine the effects of the manipulated factors on the error rate while 
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controlling for the effects of other factors which were not manipulated (e.g. character stroke 
number, semantic combinability and character frequency), Pearson’s r correlation coefficients 
were calculated to find out how manipulated and correlated factors were related. Multiple 
regression analysis was used to assess which factors (both manipulated and non-manipulated) 
could predict error rate on the character decision task. A stepwise procedure was chosen as it 
could yield a model containing only those factors with significant power to predict the 
dependent variable (i.e. error rate). Stepwise regression took all combinations of factors and a 
model was created with the factors that were most significant (Norusis, 1999). 
Results 
The average error rate for character decision was calculated separately for both a 
participants and items analysis. Analyses of variances (ANOVA) were used to analyze the 
participants’ data set; and Stepwise Multiple Regression Analysis was used to analyze the 
items data set. Raw statistical analysis data are presented in Appendix B.  
Participant Analysis (F1) 
     Means and standard deviation (SD) of participants’ overall performance are 
summarized as in table 2. 
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Table 2 Participants’ overall performances on character decision task 
  Mean error rate % in different conditions (SD) 
  Semantic Transparency 
  
Transparent Opaque 
Semantic 
Consistency 
Consistent 1.79 (1.26) 4.18 (2.11) 
Inconsistent 3.00 (1.47) 4.50 (2.12) 
A two-way ANOVA on error rate data found a statistically significant main effect of 
semantic consistency F1 (1, 27) = 13.21, p < 0.01. ANOVA also found a statistically 
significant main effect of semantic transparency F1 (1, 27) = 45.34, p < 0.001. There was also 
a statistically significant interaction effect between semantic consistency and semantic 
transparency, F1 (1, 27) = 5.08, p < 0.05 (p = 0.03) (See Figure 1). 
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Given the presence of an interaction, post- hoc paired t-test was employed to test the 
significance of the simple main effects of semantic consistency and semantic transparency at 
each level.  
Paired t-test showed that significantly fewer errors were made for consistent- 
transparent characters compared with consistent-opaque characters t (27) = -6.76, p < 0.001; 
significantly fewer errors were made for inconsistent-transparent characters compared with 
inconsistent-opaque characters t (27) = -4.32, p < 0.001; and significant fewer errors were 
made for consistent-transparent characters compared with the inconsistent-transparent 
characters t (27) = -4.09, p < 0.001. Errors were not significantly different between 
consistent-opaque characters and inconsistent-opaque characters t (27) = -1.14, p> 0.05 
(p=0.26).  
In sum, semantic transparency had a main effect on the error rate in character 
decision task. Yet, semantic consistency effect was significant only if the characters were 
semantically transparent. 
Further Analysis- Item Analysis (F2) 
To examine the possible effects of related psycholinguistic factors (i.e. character 
stroke number, semantic combinability and character frequency) on the error rate, multiple 
regression analyses were carried out on the item data set. All experimental factors (i.e. 
semantic radical transparency, semantic radical consistency and character types) and other 
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psycholinguistic factors were entered as the independent predictors. 
Mean and standard deviation (SD) of overall error rate in different conditions; and 
the average stroke number, semantic combinability and character frequency for items are 
summarized as in Table 3. 
Table 3 Items’ average strokes number, semantic combinability and character frequency 
 Mean numbers in each condition (SD) 
Types Stroke 
number 
Semantic 
combinability 
Character 
frequency 
Error rate 
% 
Consistent-transparent 11.55 (3.50) 293.45 (88.99) 7.05 (9.45) 2.50 (1.43) 
Consistent-opaque 12.00 (3.40) 204.60 (76.98) 6.45 (9.63) 5.85 (2.41) 
Inconsistent-transparent 11.85 (3.69) 117.55 (107.45) 24.10 (39.22) 4.20 (3.22) 
Inconsistent-opaque 11.40 (3.66) 125.60 (113.91) 18.60 (65.40) 6.30 (2.68) 
Overall 11.78 (3.62) 171.80 (109.29) 14.05 (38.74) 4.71 (2.89) 
 
Correlation between factors and dependent variable 
To find out the how factors correlated with each others; and how they correlated with 
the error rate on character decision task. Pearson correlation was summarized as in Table 4. 
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Table 4 Pearson Correlation Matrix among all variables 
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Error 
rate 
-- 0.38*** 0.47*** -0.09 0.09 -0.16 0.19* 
 Character 
Types 
0.38*** -- 0.45*** -0.01 -0.44*** 0.15 0.89*** 
 Semantic 
Transparency 
0.47*** 0.45*** -- -0.01 -0.06 -0.04 0.00 
 
Stroke 
Number 
-0.09 -0.01 -0.01 -- -0.05 -0.03 0.00 
 Semantic 
Combinability 
0.09 -0.44*** -0.06 -0.05 -- 0.11 -0.46*** 
 
Character 
Frequency 
-0.16 0.15 -0.04 -0.03 0.11 -- 0.19* 
Semantic 
consistency 
0.19* 0.89*** 0.00 0.00 -0.46*** 0.19* -- 
*Correlation was significant with p < 0.05 (1-tailed) 
*** Correlation was significant with p < 0.001 (1-tailed) 
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Only the experimental factors were found to have a significant correlation with error 
rate. Character type (i.e. four factorial conditions of semantic transparency and consistency) 
(r = 0.38, p < 0.001), semantic transparency (r = 0.47, p < 0.001) and semantic consistency [r 
= 0.19, p < 0.05 (p = 0.048)] were significantly correlated with error rate. Some experimental 
and other psycholinguistic factors were found to be correlated with each other. Unexpectedly, 
semantic consistency was significantly correlated with character frequency [r = 0.19, p < 0.05 
(p=0.046)] and semantic radical combinability (r = -0.46, p < 0.001). 
Linear multiple regression with stepwise procedure 
      Though there were no significant correlations between non-manipulated factors and 
error rate, some factors were found to be correlated. Linear multiple regression analysis with 
stepwise procedure was therefore used to assess which factors would be most effective in 
predicting the error rate.  
In the stepwise procedure, only character transparency was being included in the 
regression model; however, all other factors (i.e. semantic radical consistency, semantic 
radical combinability, stroke number and character frequency) were excluded automatically 
in the stepwise model, indicating that all other factors were not significant predictors of error 
rate. The coefficient, t = 4.757, p < 0.001, was statistically significant, indicating that the 
semantic transparency was a significant predictor of error rate.The coefficient of 
determination, R2 = 0.22 (adjusted R2 = 0.21), showed that the model (only included semantic 
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transparency) accounted for 22.5% (adjusted 21.5%) of the variation in error rate. The model 
was significant in estimating the error rate [F2 (1, 78) = 22.63, p < 0.001], suggesting that the 
variation explained by the model was not due to chance level.  
In sum, semantic transparency was the only significant predictor in explaining the 
children’s error rate in character decision task. 
Discussion 
The results support the hypothesis that semantic radical properties have an impact on 
character recognition for children at Grade three. However, only semantic transparency had a 
significant effect on character recognition. There were also some evidences of an effect of 
semantic radical consistency, but only if the character was transparent. Semantic transparency 
was found to be the only effective predictor among all experimental and related 
psycholinguistic factors in explaining the error rate of character recognition. These findings 
are consistent with the results from Chen (2001) and Anderson and Zhu (1997). It should be 
noted that these two studies required explicit access to the meaning to perform the task, while 
the present study did not require explicit access to meaning. The results thus indicate that 
when explicit access to meaning is not required, semantic radical features are still an 
important part of the process of character recognition. 
The present findings contrast with data reported by Chen and Weekes (2004). It was 
reported than no effect on transparency was shown in the character decision task for adults. 
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One possible explanation was based on the interactive-activation framework presented in Taft 
and Zhu (1997). Activation at lexical and sublexical levels complements each other in the 
process of character recognition. Linkage between lexical level and semantic system of the 
characters are strengthened with increasing exposure of characters. Since adults have more 
abundant lexicon storage than children, they can already judge the existence of characters at 
lexical level without supplement activation at sublexical level. Therefore, no transparency 
effect presents, given that this effect only takes place at sublexical level. Unlike the case in 
adults, children’s lexicon storage should be still developing, they might not have as many 
examples as in adults to compare with when judging the characters. Therefore, when they 
cannot simply judge the existence of the characters at lexical level; they may try to rely on 
some alternative clues from the character, such as the semantic information, to help them 
confirm if the character really existed. In other words, they need to go through sublexical 
processing where transparency effect takes place to supplement activation at lexical level in 
recognizing characters. It may explain why transparency effect presented in children but not 
in adults. 
The first prediction was that transparent characters should be better recognized than 
opaque characters for children. This prediction is supported. From the repeated two-way 
ANOVA, it was found that semantically transparent Chinese characters were better 
recognized than opaque Chinese characters, regardless of the consistency level (i.e. consistent 
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and inconsistent). This finding was consistent with the results from Linear multiple analysis 
with stepwise procedure, in which semantic transparency was found to be the only effective 
predictor in explaining the error rate in the character decision task.  
The result for semantic transparency supports the assumption that sublexical 
processing of semantic radicals is available for Grade three children. The results point to the 
fact that children not only have the knowledge of semantic radical, they can also make use of 
the radical features to help them in recognizing character. This finding has implications for 
models of reading in Chinese such as those presented by Weekes, Chen and Yin (1997), 
suggesting the effect of semantic transparency is likely to be located in the semantic pathway. 
According to Wu, Zhou and Shu (1999), when recognizing transparent character, semantic 
representation activated by the semantic radical is the same as the one activated by the 
character in the semantic pathway. The transparent semantic radical facilitates the processing 
of the character. When recognizing opaque characters, semantic representation activated by 
the semantic radical is contrary to the one activated by the character in the semantic pathway. 
The opaque semantic radical may not facilitate the character processing. It explains why 
transparent characters were better recognized than opaque characters for Grade three children 
in this study. 
The second prediction was that characters with consistent semantic radicals should 
be better recognized than characters with inconsistent semantic radicals for children. This 
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prediction was only partially supported. From the repeated two-way ANOVA, it was found 
that consistent characters were better recognized than inconsistent characters, but only when 
the characters were transparent in meaning. The results from Linear multiple analysis with 
stepwise procedure showed that consistency was not an important predictor in explaining the 
error rate in character recognition. Although the results do not support the original prediction, 
it should be noted that semantic radical consistency was correlated with character frequency 
and semantic radical combinability. Multi-colinearity between semantic radical consistency 
and other variables may have precluded effects from emerging in the regression analysis. It 
was expected that if the semantic radical was consistent, it would trigger the activation of 
characters sharing similar meaning as the semantic radical. The children could thus 
understand the meaning of the character more easily and they should regard the characters 
that they could understand as real characters. The character should be better recognized. If the 
radical was not semantically consistent, characters with irrelevant meaning may be activated, 
children would need to compare those characters with relevant and irrelevant meanings and 
might not easily understand the target character. They might regard those characters as ‘fake’ 
characters.  
One possible explanation of the results is that children’s lexicon is not fully 
developed. To appreciate the effect of character consistency, one should have lexicon storage 
abundant enough to differentiate between which semantic radical consistently carries the 
                   Chinese Character Decision Task    Page 24 
 
transparent meaning and which semantic radical does not. To understand the effect of 
semantic radical consistency, it is not lexical but sublexical processing that is required, as the 
system must be sensitive to the characters in the lexicon share the same semantic radical. 
However, children’s lexicon storage may not be mature enough to distinguish between the 
semantic radicals as consistent or inconsistent due to a lack of exposure when compared to 
skilled readers. Therefore, semantic consistency did not have significant effect in all 
conditions.  
It was worthwhile to note that effect of semantic consistency presented for 
transparent characters but not opaque characters. Consistent characters were better 
recognized than inconsistent characters when they were transparent in meaning. One possible 
explanation is that transparent character is more easily memorized than opaque characters (Li, 
Anderson, Nagy & Zhang, 2002), so children may have larger numbers of transparent 
characters than opaque characters in their lexicon storage. Hence, children may have 
accumulated more experience in defining the semantic radical consistency for transparent 
characters which led to the present results. The results also possibly implied that third graders 
started to acquire the knowledge of semantic consistency, though they have not fully 
mastered it. 
In this study, significant impact of semantic transparency on character recognition 
was found in both participant analysis (ANOVA) and item analysis (Multiple Regression). 
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However, the effect of character imageability might be overlooked in this study. Bi, et al 
(2007) first suggested that character imageability is related to character transparency. 
Characters with high transparency are typically always at the same time high in rated 
imageability (Peng & Li, 1995). Therefore, the effect of semantic transparency might be 
confounding if character imageability was not taken into consideration. In the regression 
analysis, the model could account for 22.5% (adjusted 21.5%) [R2 = 0.22 (adjusted R2 = 0.21)] 
of the variation in error rate on character decision, it implied that some other factors not being 
explored may have impact on character recognition as well. Therefore, it is suggested that 
future study may focus on exploring if character imageability and other factors can possibly 
affect the process in Chinese character recognition for children. 
Also, to control for the putative effects of correlated variables on children’s character 
recognition, other psycholinguistic variables (i.e. semantic radical combinability, character 
stroke number and character frequency) were entered into stepwise multiple regression 
analyses of lexical decision performance. Semantic radical consistency was found to be 
correlated with character frequency and semantic radical combinability. In this case, the 
effects of semantic radical consistency for character recognition might not be fully explored. 
To solve this methodological issue, future study may try to balance other factors in studying 
the sole effect of semantic radical consistency. 
Furthermore, the finding showed that third graders might be acquiring the 
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knowledge of semantic consistency. The effect of consistency may become prominent with 
higher Grades. To understand if knowledge of consistency increases with ages, it can be 
interesting to compare the role of semantic consistency across children at different grades in 
the future study. 
Conclusion 
To conclude, grade three children appear to carry out sublexical processing of the 
semantic radical during character recognition. The presence of a semantic transparency effect 
is evidence to prove that children could process characters at sublexical radical level. Also, 
semantic transparency was found to be relevant for character recognition even if no explicit 
access to meaning was required. Children might rely more on semantic information to 
recognize a character compared to adults. Semantic consistency had an effect on the 
recognition of transparent characters only. This might be due to the incomplete development 
of the lexicon in children. Future research should focus on the development of semantic 
radical consistency knowledge across different grades; and exploring more possible 
correlated factors that may have an effect on Chinese character recognition. 
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Appendix A 
List 1- 80 stimuli of Chinese phonetic-semantic compound characters 
Consistent- 
transparent 
Consistent- 
opaque 
Inconsistent- 
transparent 
Inconsistent- 
opaque 
仕 欽 涕 裸 
捲 堵 舵 徘 
棟 脆 犧 耶 
壇 獨 袖 聯 
錶 緒 譯 稿 
損 儲 胱 徊 
挑 措 弦 裡 
撥 繳 煤 珊 
擴 嬉 料 彿 
胎 諧 聊 稀 
塌 模 環 輔 
枯 狽 灼 複 
掏 併 輸 淘 
訪 似 帕 稅 
肌 俱 玫 秩 
鉗 垢 殘 驕 
域 拙 航 軒 
曉 銳 熄 沒 
侍 析 馳 彷 
拇 絡 淋 汰 
 
List 2 – Examples of pseudo-characters 
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